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(54) INK-JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of 
deterioration in the resolution due to repellence of 
the ink mists with each other so as to spread 
laterally in an ink-jet recording apparatus for 
printing with charged ink mists. 
SOLUTION: A voltage is applied by a charge power 
source between a charge electrode and a rear 
electrode 314 provided behind a recording paper 
313 in a mist system ink-jet head so as to charge 
ink mists. The recording paper 313 comprises a 
paper base layer 15 and a conductive ink receiving 
layer 16 applied thereon. The charge of the ink 
mists adsorbed on the recording paper 313 is 
discharged via an earth roller 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording apparatus which outputs an 

image to a record form, especially the recording apparatus of an ink jet method. 

[0002] 

[Description of the Prior Art] The method to which most can record 1 dot by one drop of 
ink droplet although there are various classes of the ink regurgitation approaches of the 
conventional ink jet recording device, and some diameters of a dot, i.e., volume of an ink 
droplet made to breathe out, can be changed is also still impossible for gradation 
expression of a certain thing sufficient [ for every dot ]. The method which is in such 
inside, is made to generate ink in the shape of Myst using a supersonic wave 
(regurgitation), and is printed has the description that a beautiful gradation expression can 
be performed for every dot in order for many particles of ink Myst with a diameter of 
several microns or less to gather and to form 1 dot. Such a method is indicated by JP,62- 
85948,A and shows this to drawing 5 . 

[0003] In drawing 5 , 301 is an ultrasonic generating means and uses the PZT laminating 
actuator. 302 and 303 are focussing-of-ultrasonic-waves means, and use SUS304 as a 
raw material. 304 is a means by which the source of an ultrasonic signal and 305 hold the 
front face of a head of an ultrasonic energy means of communication 307 to a stationary 
plate, and 306 holds it to the position in the ink layer 308, and uses sound rubber here. 
The so-called ultrasonic wire (supersonic vibration needle) which consists of a thin line 
using an ingredient with little sound loss as an ultrasonic energy means of communication 
307 is used. A raw material must be that a wire gage is comparable as a record pixel, or 
less than [ it ] using the alloy which consists of aluminum, iron, chromium, nickel, and 
titanium. 308 is the ink layer in which the ink which should be breathed out accumulated. 
309 is a nozzle plate which has opening as a nozzle, and the diameter of a nozzle is 
comparable as the diameter of the supersonic vibration needle 307. In this example, the 
electrification electrode 310 is formed in the nozzle with a diameter of 500 microns. In 
addition, the ink jet head as a recording head is formed with the nozzle plate 309 and the 
electrification electrode 310. 

[0004] Moreover, 314 is a back plate and the record form 313 is held on it. Between the 
electrification electrode 310 and the back plate 314, the electrical potential difference 
(electrification electrical potential difference) is impressed according to the electrification 
record power source 312. The distance of a back plate 314 and a nozzle plate 309 is 
hundreds of microns, and an electrification electrical potential difference is 1kV - about 
5kV at this time. 315 is an insulating layer, separates electrically the focussing-of- 
ultrasonic-waves means 302 and the ultrasonic generating means 301, and applies a 
hundreds of microns thermosetting epoxy resin. Moreover, 316 is a source of a picture 
signal. 

[0005] Next, actuation and an operation are explained. The source 304 of an ultrasonic 
signal is controlled by the source 316 of a picture signal, and the ultrasonic generating 
means 301 is driven. The ultrasonic energy generated from the ultrasonic generating 
means 301 converges with the focussing-of-ultrasonic-waves means 302 and 303, is 
emitted by the supersonic vibration needle 307 into the ink layer 308, and generates the 
ink Myst style 311. In addition, more generally than before, the phenomenon which Myst 
generates from an oil level with a focusing supersonic wave is known. At this time, the ink 
Myst style 31 1 is charged in + from the high tension of + being impressed to the 
electrification electrode 310. And it is accelerated by the electric field between back 
plates 314, the record form 313 is adsorbed, and printing is completed. Since the 
generating time amount of the Myst style changes by changing the time amount (pulse 
width) which drives the ultrasonic generating means 301, it is possible to also change the 
concentration of the printing dot recorded. 
[0006] 

[Problem(s) to be Solved by the Invention] The conventional ink jet recording apparatus, 
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CLAIMS 



[Claim(s)] 



[Claim 1] The ink jet recording device characterized by establishing an electrification 
charge clearance means to remove the electrification charge of the ink grain adhering to 
said record form in the ink jet recording device which an electrical potential difference is 
impressed between a recording head and the back plate prepared in the tooth back of a 
record form, and an ink grain is electrified, is made to attract an electrification ink grain 
with said back plate, and records on a record form. 

[Claim 2] Said record form is an ink jet recording device according to claim 1 
characterized by having performed electric conduction processing and serving as said 
electrification charge clearance means. 

[Claim 3] Said record form is an ink jet recording device according to claim 2 
characterized by having an ink absorbing layer containing an electric conduction 
processing agent. 

[Claim 4] Said record form is an ink jet recording device according to claim 2 
characterized by the volume resistivity of the form being below 109-ohmcm. 
[Claim 5] Said electrification charge clearance means is an ink jet recording device 
according to claim 1 characterized by consisting of electrification means by which the 
electrification load polarity of said ink grain electrifies said record form in a reverse 
polarity before printing to said record form. 

[Claim 6] The ink jet recording device according to claim 5 characterized by using a 
conductive roller as said electrification means. 
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especially the ink jet recorck^fcepparatus of the type which electrifiesJgk Myst by the 
Myst method are constitute^Bi mentioned above, and special consid^^Bbn which is 
suitable for this method was not made by the record form. When in ink jet record coat 
paper is generally used when thinking image quality as important, but it uses for the ink jet 
of a type which prints this in electrified ink Myst since electric resistance is large, the 
charge of ink Myst is a pile to recess. For this reason, high printing of record 
concentration was performed, namely, when it was going to make much ink Myst adhere to 
the same field in piles, ink Myst charged to like-pole nature opposed and suited, and they 
suited the inclination which spreads horizontally. That is, even if it was going to print the 
thin line, there was a problem that definition deteriorated, such as becoming thick. 
[0007] In addition, p.162 of the "imaging part2" of Photograph Industrial Publishing 
company issuance has the description about the conventional record form for ink jets. In 
this, air permeability, smoothness, voidage, a whiteness degree, etc. are taken up whenever 
[ size ] as physical properties of paper, and that to which reference other than this has 
also mentioned resistivity in the ink jet record form is not found. First of all, since the ink 
droplet which flies in the general conventional ink jet record is not charged, it is because 
the concept of missing a charge etc. did not exist. 

[0008] It was made in order to cancel the above troubles, this invention laps upwards, 
without electrified ink opposing, can be printed, namely, aims at obtaining the good ink jet 
recording device of definition by high concentration. 
[0009] 

[Means for Solving the Problem] The ink jet recording device concerning this invention 
impresses an electrical potential difference between a recording head and the back plate 
prepared in the tooth back of a record form, electrifies an ink grain, and establishes an 
electrification charge clearance means to remove the electrification charge of the ink grain 
adhering to said record form, in the ink jet recording device which is made to attract an 
electrification ink grain with said back plate, and records on a record form. 
[0010] As said electrification charge clearance means misses the charge of ****** and an 
electrification ink grain for electric conduction processing through a record form in said 
record form, said record form serves as said electrification charge clearance means. 
[0011] Moreover, it has the ink absorbing layer where said record form contained the 
electric conduction processing agent. 

[0012] Moreover, the volume resistivity of a form is made below into 109-ohmcm as said 
record form. 

[0013] Furthermore, before printing to said record form, the electrification load polarity of 
said ink grain constitutes said electrification charge clearance means from an ink jet 
recording device concerning this invention with an electrification means to electrify said 
record form in a reverse polarity. 

[0014] Moreover, a conductive roller is used as said electrification means. 
[0015] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is 
explained about drawing below gestalt 1. of implementation of invention. In drawing 1 , 
although 11 is the ink jet head of the Myst method as a recording head and the 
configuration is almost the same as that of the thing of drawing 5 stated in the 
conventional example, by drawing 1 , near a nozzle is indicated and the structure of a part 
where a supersonic wave is generated and transmitted is omitted. 12 is a ground roller for 
missing the electrified charge of ink Myst 311, and conductive rubber 14 is twisted around 
the surroundings of the metallic rodding 13. Moreover, rodding 13 is grounded. The record 
form 313 consists of a base layer 15 of a paper raw material, and a conductive ink 
absorbing layer 16 by which coating was carried out on it Plastic films, such as PET 
(polyethylene terephthalate), are sufficient as the base layer 15 besides paper. The 
conductive ink absorbing layer 16 contains electric conduction processing agents, such as 
hydrophilic inorganic substance particles, such as a porosity silica for raising the 
receptiveness of ink and attaining high definition-ization, and a sodium chloride for raising 
conductivity. The conductive ink absorbing layer 16 of the record form 313 contacts the 
ground roller 12 with the auxiliary roller 17. 314 is a back plate and the electrical potential 
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difference of 500V is impre|^fcL according to the electrification powei^^irce 312 between 
this and the electrification ^Bfrode 310 in the ink jet head 11. More^^B distance of the 
front face of a nozzle plate 309 and the front face of the record form 3T3 was set to 1mm. 
308 is ink and uses water color ink with a resistivity [ cm ] of about 2x102ohms. 
[0016] Next f actuation and an operation are explained. When printing, the ultrasonic 
generating means which is not illustrated is driven, and ink Myst is made to breathe out 
from the ink jet head 1 1 (from opening of a nozzle plate 309). Although the location of the 
ink regurgitation differs from drawing 5 for a while, the fundamental Myst generating 
principle is almost the same as the conventional example. The electrification electrode 310 
is in contact with ink 308, and 2x102-ohmcm and since the resistivity of ink is also low, 
many + charges exist in the front face on which the whole serves as the electrification 
power source 312 and this potential which are 500V, and ink 308 counters a back plate 
314. At this time, since it dissociates compulsorily as a Myst particle, + charge will be in 
ink Myst (charged in +). This ink Myst 311 flies toward the record form 313, being 
accelerated by the electric field between a back plate 314 and the electrification electrode 
310, and adheres on the conductive acceptance layer 16. Here, + charge of ink Myst 
reaches the ground roller 1 2 through the conductive acceptance layer 1 6 with low electric 
resistance, and is emitted to a ground from there. That is, ink Myst which arrived on the 
record form 313 can emit a charge immediately, and does not repel ink Myst charged in + 
which flies from a degree to a degree. Therefore, since ink Myst cannot spread to a 
longitudinal direction but it can be made to adhere to a minute field in piles, it is effective 
in the ability to perform printing with dramatically sufficient definition. 
[0017] In addition, although the charge of electrification Myst was missed to field inboard 
through the conductive acceptance layer 16 with the gestalt of this operation, if there is 
conductivity also in the base layer 15, it is also possible to miss a charge in the thickness 
direction. This point is described below. 

[0018] Similarly the gestalt 2 of gestalt 2. of implementation of invention, next 
implementation of this invention is explained using drawing 1 . It is not necessary to use 
especially the ground roller 12 with the gestalt of this operation. Moreover, although the 
conductive acceptance layer 16 is the same component as the gestalt 1 of operation, its 
resistivity may be higher than the gestalt 1 of operation. When the base layer 1 5 mixes 
paper pulp and a metal fiber, conductivity is given and the volume resistivity has become 
below 109-ohmcm in record form 313 total. 

[0019] On the occasion of printing actuation, ink Myst 311 charged in + as the gestalt 1 of 
operation described adheres to the record form 313. With the gestalt of this operation, 
since the record form 313 whole has conductivity, it escapes [ be / it / under / record 
form 313 / passing ] from + charge on ink Myst in the thickness direction, and it is emitted 
to a ground from a back plate 314. Consequently, since ink Myst cannot spread to a 
longitudinal direction but it can be made to adhere to a minute field in piles, it is effective 
in the ability to perform printing with dramatically sufficient definition. 
[0020] Here, explanation theoretical about required resistivity is given. The electrical 
equivalent circuit of the record form 313 can be assumed to be R (resistance) and C 
(capacity) parallel connection as shown in drawing 2 . At this time, the time constant tau 

which surface potential decreases is tau=RC (1) 

It becomes. R and C are R=rho d/S, respectively (2) 

C=epsilon OepsilonrS/d .... (3) 

It is expressed. Here, it is the volume resistivity [omegam] of rhoirecord form. 

d: Thickness of a record form [m] 

S: Area on the assumed record form [m2] 

epsilon 0: Vacuous dielectric constant =8.85x1 0-1 2[C2N-1m-2] 

the specific inductive capacity of an epsilonnrecord form — tau=epsilon Oepsilonrrho .... (4) 

It becomes. In the case of paper or a plastic film, the specific inductive capacity of a 
record form is about three to about seven, and is set to epsilonr=3 here. Moreover, at 
least, when time amount which record of 1 dot takes is set to 500 microseconds (dot 
frequency of 2kHz), if it assumes that below the one half is required for a time constant, it 
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will have been tau< 250 mic^^conds. At this time Rho=tau / (epsilonfl^silonr) <250x10- 

6/(8.85x1 0-1 2x3) =9.4x1 06flRam] 

**107[omegam] 

= It becomes 109[omegacm] (5). Therefore, as for a volume resistivity, below 109 
[omegacm] is desirable. 

[0021] With the gestalt 2 of the above-mentioned implementation here, although the case 
of the two-layer structure where a record form has a coating layer was shown, you may 
consist of a homogeneity ingredient which does not have a coating layer, for example. 
Moreover, although a volume resistivity is generally the value of the ingredient itself and 
the case of being homogeneous is considered, a definition here is carried out to calling a 
volume resistivity a value of rho with which the electric resistance R of the thickness 
direction in the area which the record form assumed is satisfied of (2) types, even when an 
anisotropy is in the electric resistance of a record form. 

[0022] Moreover, electric resistance is influenced by humidity and serves as such a high 
value that humidity generally becomes low. Therefore, it is necessary to satisfy the 
aforementioned value in actuation of a product or 20% of minimum humidity of an activity 
coverage, for example, relative humidity. 

[0023] The gestalt 3 of implementation of this invention is explained about drawing below 
gestalt 3. of implementation of invention. In drawing 3 , 23 is an electrification means and 
uses the corona-electrical-charging machine here. 21 is a metal chassis, 22 is a tungsten 
wire with a diameter of 80 microns, and the common corona-electrical-charging machine 
23 is constituted. In addition, although corotron is used as a class of corona-electrical- 
charging machine, scorotron etc. is sufficient here. 24 is a power source for corona- 
electrical-charging machines. 25 is a - (minus) charge which is generated from a corona- 
electrical-charging machine and exists on the record form 313. 26 is the form conveyance 
roller of the couple for record form 313 conveyance. Moreover, although 313 is the 
common paper only for ink jets and coating of the ink absorbing layer 16 is carried out, 
there is no conductivity which was stated with the gestalt of said operation here. Other 
parts are the same as that of the gestalt 1 of operation, give the same sign to the same 
part, and omit explanation. 

[0024] Next, an operation of operation is explained. Printing is performed while the record 
form 313 is conveyed in the direction of drawing Nakaya mark A with the paper 
conveyance roller 26. If the record form 313 comes to the location of the corona- 
electrical-charging machine 23, the corona-electrical-charging dexterous power source 24 
will serve as ON, and -5kV of tungsten wires will be impressed [ 22 ]. Consequently, - ion 
is generated and the front face of the record form 313 is electrified in - Surface potential 
is abbreviation-700 — 800V. It is good for the direction of scorotron to be suitable in order 
to electrify homogeneity more, and to prepare a ground electrode in the corona-electrical- 
charging machine 23 and the location which counters on both sides of the record form 
313. Here, since the record form 313 has large electric resistance, the - charge 25 is held 
and arrives at a printing location by form conveyance. If a recording head drives at this 
time, ink Myst 311 charged in + like the gestalt of the above-mentioned operation will 
occur. When ink Myst 311 reaches on the record form 313, it is neutralized in contact with 
the - charge 25. Therefore, since ink Myst cannot spread to a longitudinal direction but it 
can be made to adhere to a minute field in piles, it is effective in the ability to perform 
printing with dramatically sufficient definition. 

[0025] In addition, since electrification with the corona-electrical-charging machine 23 is 
performed all over the printable range of a record form, as for the part which was not 
printed, - charge will remain. For this reason, it is better to establish the means which 
discharges electricity after printing. 

[0026] Moreover, there is especially no constraint as a record form 313. However, though 
natural, as for effectiveness, what has high resistivity is larger. When resistivity is low, for 
a recess and cone reason, a charge is because it is not necessary to make it come 
especially using a corona-electrical-charging machine to be charged like the gestalt 1 of 
the above-mentioned operation thru/or 2. 

[0027] The gestalt 4 of implementation of this invention is explained about drawing below 
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gestalt 4. of implementatior^Jtivention. In drawin g 4 t 31 is a conduc^gfc roller of a couple 
which consists of conductivHrober 14 wound around rodding 13 and^^Psurroundings of 

it, and serves also as the roller for conveyance of a form. The thing in the side which 
touches the ink absorbing layer 16 of a record form among the conductive rollers 31 of a 
couple is connected to HkV of 32 power source, and another side is connected to the 
ground. Other parts are the same as that of the gestalt 3 of operation, give the same sign 
to the same part, and omit explanation. 

[0028] The power source 32 of a conductive roller is turned on in the case of printing, and 
-1kV of conductive rollers is impressed [ 31 ]. Consequently, the front face of the record 
form 313 in contact with the conductive roller 31 is charged in abbreviation-700 — 800V. 
The record form 313 is conveyed in the direction of drawing Nakaya mark A by rotating 
the conductive roller 31 simultaneously. Since it can be neutralized by this surface charge 
25, ink Myst cannot spread to a longitudinal direction but electrification Myst 311 
generated by driving a recording head 1 1 can be made to adhere to a minute field in piles, 
it is effective in the ability to perform printing with dramatically sufficient definition. 
[0029] Moreover, since the contact electrification method with a roller is used in the 
gestalt of this operation, compared with the case where a corona-electrical-charging 
machine etc. is used, comparable electrification can be produced also in low electrification 
supply voltage. For this reason, since it becomes the electrification power source 312 for 
recording heads with the supply voltage of this level mostly, the electrification power 
source 32 for rollers and the electrification power source 312 for recording heads can also 
be common-use-ized, and it is effective in components mark being reducible in this case. 
[0030] Furthermore, in the gestalt of this operation, since the conductive roller 31 is used 
also for form conveyance, it is not necessary to form the roller for form conveyance 
independently, and is effective in the ability to perform the cutback of components mark. 
[0031] 

[Effect of the Invention] As mentioned above, according to this invention, an electrical 
potential difference is impressed between a recording head and the back plate prepared in 
the tooth back of a record form, an ink grain is electrified, and an electrification charge 
clearance means to remove the electrification charge of the ink grain adhering to said 
record form is established in the ink jet recording device which is made to attract an 
electrification ink grain with said back plate, and records on a record form. Moreover, 
electric conduction processing is performed to said record form, and said record form 
serves as said electrification charge clearance means. Moreover, said record form has an 
ink absorbing layer containing an electric conduction processing agent. Moreover, the 
volume resistivity of a form is made below into 109-ohmcm as said record form. 
[0032] Furthermore, an electrification means to electrify said record form in a reverse 
polarity with the electrification load polarity of said ink grain before printing to said record 
form is established as said electrification charge clearance means. This invention is 
effective in the ability to perform good printing of definition with these. Moreover, since 
the conductive roller was used as said electrification means, while it is effective in the 
ability to perform good printing of definition according to this invention, it is effective in 
components mark being reducible 
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DESCRIPTION OF DRAWN 



i m # 



[Brief Description of the Drawings] 
[Drawing 1] It is the cross-section block diagram showing the ink jet recording device by 
the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the representative circuit schematic of the record form in the gestalt 2 of 
implementation of this invention. 

[Drawing 3] It is the cross-section block diagram showing the ink jet recording device by 
the gestalt 3 of implementation of this invention. 

[Drawing 4] It is the cross-section block diagram showing the ink jet recording device by 
the gestalt 4 of implementation of this invention. 

[Drawing 5] It is the cross-section block diagram showing the conventional ink jet 
recording device. 
[Description of Notations] 

11 Recording head 16 ink absorbing layers 23 An electrification means, 31 Conductive 
roller 313 Record form 314 Back plate. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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— v*>^pa r t 2 J Op. 162irttt*5K60>r >^ y 

£ 26 a 5 i" 4 if t ^ 5 « * ti s # ft b 4 a - o fc g> x h 5 o 
[0 0 0 8] ^OJSHfllEoi 54Bljft«r*lt6 

[0 0 0 9] 

[»JHfir*P«:-r**:»^Sl 

[ooio] mzmmmnm^^&temmmmm^m 

[0011] "Sfc, fi(rlBIE«ffl«35S*««i3a3|iJS:**L 
[0 01 2] 3=fc % WfEIE»ffl«4: bTffl«<D*ar««i 
[0 0 13] ^^C^^^y^^xyh 

So 

[0 0 14] ffi1B*tt¥St£ 
[0015] 

imw<Dmm<Dj&m ^m^mmmmi. sat, ^ 
mmcom^commi srHico^tmwts. mi c::fct> 

T. 1 1 J2IE»^ y Kt ITCQ^ h;fr5ttfM >^ v?* 

fc^ttS&iflRl-— T?*>*3&s, El 1 "Ctty XyuM-iff^*|E* 

5 G 1 2 (iffillfc-f y ^ ^ ^ h 3 i I off 

Cittt^l 4&%*mirhtiXii*Z 0 4fc, S^l 
3tt»Jft£ivO*5. IB»ffl«3 1 3tt«**t^^<— ^ 



(3)^2 0 0 0-4 3 2 4 3 (P 2 0 0 0-4 3 2 4 3 A) 
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4ro*««aJBSr^#LT^a 0 SE«ffl8S3 1 3^)«1 

-7i2(:8St5J;pi:*oTt^ 0 3i4iiSii 
Itii^y^v^xyh^y Kl lrt^flf 
«3 1 0 i:OBIJ-tt*«««3 1 2«ri0 % 5 0 0VCO 

I2^ffl$£3 1 3<Dmffib<Dm&telmmk bfc Q 3 08 
tt>f >^T?*>9, «tt*#5j2 X 1 0 2 Q cm^*tt^> 

[0016] Ikfc. WiHf • f^ffl^ov^TRMi-6 0 PP^ 

h^s/ Kl (yX;^3 0 9<D|Wilaffl5ri> 

b) hSrPtttJ$itS 0 >r ^^HtmoffiS^g] 

0]<tfSf£I^DT-£>5o S11S3 10IW>^ 3 0 8I: 
20 gttfc^ $^>^(Dfitt$t2Xl0 2 Qcm^ 
te^fcft, 3 0 8tt£#tfS5 0 0 V(OffiF«««3 

1 2 klRHfitftSflfffilSS 1 4iC»|6]"r5«ffitrtt 

( + ^«ffii-S) o Z.<D«{ ^h31 1 
Wffi«fig3 1 4 ir^mffl;^3 1 0 tcofflO®#tc J:oT 

*Dasn4*s&iB»ffi3R3 i 3i^^otiii, mm 
o^«9, mmmm3 1 3±jcjg^fc>r >^ n^tc 

fc: Wfrtttti-r* r ft^fe*— tJRWbT< 

i + l^ff « Lfc>f > ^ $ 7 h SrS«t 5 r i > Q a 

[0017] ftss, *HlSo^«i-eji«^§gg i 6 
[0 0 18]^(7)«^I12. ^(sl, z<D$gm<Dm 

icofi2copt, pjc< m i zm^xmrn-tZo * 

M^lT'{j:T-^D-7 1 2ii#tr J fflt^< Ttl 

^r-fcs^, %wom&\ £vhi&tfimtem<xi>& 
^ki t z£ymm&&mc-£xzby, mmmm3 i 3 

[001 9 ] f^BMI^^L-m, H«S^««i Tiz!!^ 
50 fc<7?i:ia«(2: + (cW«Ufc>f >^ ^ ^ h 3 I 1 ^sfEftffl 
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«R3 1 3fcM*-T5o *Hlt^»?<»r-ttlE«ffltt 3 1 3 
!E»/Bifft3 1 3*fciioTW^;frfiK:Siti\ Hffi«ffi3 

i 4^e>^9^v K^»ttj**ba. -o^s 
[0020] r^r% *»ft«a*^ov^T3aiiftfla*K 

z =RC . . . . d) 

R = p d/S .... (2) 

C=fofrS/d .... (3) * 
p = r/ ( f of r) <250XlO" e 



bi>. 

[0021] ±&mm<Dmm2x~te. mmmm 

x iflii ££p fc ft 1 **&K*ma* bftot^ttA^. 

-m\^mm^(Dh(0(Dmx^ 

SKr*5ttSff**^I^«^ifitn:R^ (2) 5£Sr$SSi-£ 
[0 0 2 2] gfc, «*«Kttaft^«t*«»S:S*t, 

fts^ifiS^fttftSo ^ox. ifp 

[0 0 2 3] «|!|<Z>3Slfc0>J£tt3. ETF\ Z<D&W<Dm 
HS^»l»3SrBl^oV^TttW-t"4o H3tw*5^T, 23 

So 2 1l^lyt-A 2 2tiB:@8 0 S ?ni/(D? 

fc*£U IE«^«3 1 3±C#ffi^5- 

c-v-r^^) fftfc^o 2 6mmm%&3 1 3»ayfl 

CO— — -^T'fcSo Sfc, 3 13li-jRft 

ft>f KT^«-efc9, ^fy^§fii6^l 

ftW«4Ht£<ftV\ ttO»»ttHJ|fcfl!>«J»l iiatR-e 

[0 0 2 4 ] »f^f|Fffl«wO^Ttt^-r-6 0 EP* 

tt, f£^ffl^3 1 3riS«»2tn — 9 2 6 Ct 9 H^EP 
A*|pI(C«l2|$nft^fefffcixSo 1E»/B tt 3 1 3^n 



(4)$Rj2 0 0 0-4 3 2 4 3 (P 2 0 0 0-4 3 2 4 3 A) 
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p : K«fll8to*««ffi* [Qm] 
d : Umm^COm^ [m] 
S : fflftLfclE«kffl«±(OBBfll [m 2 ] 
e o : Kffi«>««*=8. 85X10" 12 [C 2 N- 1 m~ 2 ] 

r = fo£rP .... (4) 

10 ^7-<yUA<Z)#^joJ:^:3~7g^T-fo!9, rctlit 
^=3<ti">5 0 ^fc, 1 K^y N^fei^ici^i- 5 B3ftfl£r 5 
( hm$L%L2 kHz) tbfctS, '>ft< 
t tl*S«tt*<D#^JHT^*«i<E*i-* ^ r < 2 
5 0 /i s i:ft5o wCD<!r 

(8. 85X10~ 12 X 3) -9.4X10 6 [Qm] 
= 10 7 [Qm] 
= 10* [Qcm] (5) 

0 -t-?jf®gg 2 3 <^ffl[«ir*5 4: 3 n tSl^liS 2 4 

muztiZo *<omm* — r^^^u ie^«3 

1 3<ZXgffi£-{w«m<*-fr3 0 «BB«fifctt#?J- 7 0 0 — 

ci h d >co^-^igbr *3 5 % mmm%&3 i 3 

8rKtt3£fil\, r.^T-, !Eft«ilS3 13ttt«fi6i^ 

*tt«U:5Kii-S 0 ^otfr|B«k^y KjWKBiSixSi 
tff3zl!^||Jffi0^ffi^I^#^ + ^^mbfc^>^ ^7h3 
30 1 l*S36*i-S 0 ^>^^h31 l^HE»ffliK3 1 3 

[0 0 2 5] ft*s, 3o^*«8S2 3Jrj:a*«ttEflk 

[0 0 2 6] Sfc. f£^ffl^3 l 3 k bTte, 
40 ttfti^ fcfcb, a^ft^^l£ta^(^iSv^t>(7)(0^^^, 
*^**v^ 0 JS'fet^^fSi^. mj^^H^co^fig i ft^ 

»Sr«t^-r*«aF*ft<-ct>A< fts^e>-c*>6. 

[0 0 2 7] 3£ffl<DmM(DMi&4. £XT. ^(D^mcoM 

{i^i 3 4o j: t>'^: co/n <9 ^ ^ frrLtz.mm& ^ai 4^^ 

fcjlfcta-Cl^So —*fcD^fl;ttn — v 3 1 
co-rv^SS^l 6^S5i-51B»-*5 t>cofi^3 2^ 

50 -1 kvcM^n, fc^-^tt^^^vKirSjttsn 
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[0 0 2 8] EP*<?5BR^tt*«ttn — 7<Offi2g»3 2 ^r^" 
>Lt, nttD-7 3 1l:-lkVMDt^ 0 -^(^ 

3 1 fc*ttLTi*se«w§tt3 1 3 

oiffi^- 7 0 0—8 0 0 vi:Sf t^. 0 IBB**::* 
«t£n — 7 3 1 SrSfc^-ttS:: t«r«toTIE»ffl«3 1 

tb-TSr tJc±oT«4i-SW«5^ h 3 1 1 tec coSt 
ffi«#2 5 (wet 9 4^n£*U ^r^Sm. >f 5^ h# 10 

-e# 5 fc ft , #*te*MM4*>ft t ^^fif * * £ v * 5 to 

[ 0 0 2 9] c COUffi^^S^^V 

§1113 1 2 <!r J5lS|g|U"<yuo«SR«BEi:*5yt*n 
-7ifttl3 2 i:IE«— y Kfflffrttttfll3 1 2 £ £ 

[0 0 3 0] -co^^^^icjo^Tte. *?it 

[0 0 3 1 ] 



^2 0 0 0- 4 3 2 4 3 (P 2 0 0 0-4 3 2 4 3 A) 
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*fc, mmmmz&t Lxm^i^mmmm^i o 9 q c 

[0 0 3 2] Sbl:, WIEW«tHRf|»4^ai: It, ftfr 

[0 2] r <omm(omM(omm 2 n*5^5Efti«© 
«meiiibbi-?*><5. 

[Ei3] r <o^m<onm(omm s^x^^o? 

[14] Z.<D&m<093&<OJ&1&4 \Z J;§^ 5^ y 

11 lEft^y h\ 2 3 

3 1 3 1 3 IB&ffl 

tt, 3 14 Wffi «4S. 




